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One-hot encoding (OHE) is a fundamental technique in data preprocessing, essential for

converting categorical data into a numerical format that modern machine learning algorithms can

effectively process. This process involves creating a set of binary columns, where each column

represents a unique category from the original feature. A value of 1 indicates the presence of that

specific category for a given observation, while a 0 indicates its absence.

In the Python ecosystem, this transformation is typically achieved using tools provided by the

Scikit-Learn library, specifically the OneHotEncoder. While LabelEncoder converts labels into

sequential integers (0 to n-classes-1), the OneHotEncoder is preferred for nominal categorical

variables, as it generates a sparse matrix output that avoids imposing false ordinal relationships

between unrelated categories. Both methods are critical steps in preparing raw data for model

training.

Why One-Hot Encoding is Necessary

One-hot encoding is the definitive method used to convert non-numeric, categorical variables into

a format that can be readily used by numerical machine learning models. Algorithms rely heavily

on numerical inputs to calculate distances, gradients, and relationships between features; thus,

effective encoding is paramount to achieving high model performance.

The basic principle involves expanding a single column of categories into multiple columns of

binary (0 or 1) indicators. This technique prevents algorithms from incorrectly assuming an ordinal

ranking exists among the categories, thereby ensuring accurate representation of nominal data

structures.

To clearly illustrate this concept, the following image demonstrates how a categorical variable

containing team names (A, B, C) is transformed into new binary variables (Team A, Team B, Team

C), which solely contain 0 and 1 values:

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/One-hot
https://en.wikipedia.org/wiki/Categorical_data
https://en.wikipedia.org/wiki/Machine_learning
https://scikit-learn.org/stable/
https://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.LabelEncoder.html
https://scikit-learn.org/stable/modules/generated/sklearn.preprocessing.OneHotEncoder.html
https://en.wikipedia.org/wiki/Sparse_matrix
https://en.wikipedia.org/wiki/One-hot
https://scales.arabpsychology.com/?p=104391
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Perform One-Hot Encoding in Python 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

The subsequent step-by-step tutorial will guide you through performing one-hot encoding using this

exact dataset within a Python environment, using the robust tools provided by Scikit-Learn.

Step 1: Preparing the Python Data Structure

Before applying any encoding transformations, we must first structure our sample data into a

suitable format, typically a pandas DataFrame. We will use the hypothetical dataset containing

team assignments and corresponding scores. The following Python script initializes the necessary

libraries and creates the DataFrame structure.

import pandas as pd

#create DataFrame

df = pd.DataFrame({'team': ,

'points': })

#view DataFrame

print(df)

team points

0 A 25

1 A 12

2 B 15

3 B 14

4 B 19

5 B 23

6 C 25
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7 C 29

The DataFrame, labeled df, contains eight observations across two columns: team (the categorical

variable requiring encoding) and points (a numerical feature). Our objective is to convert the team

column into three new numerical indicator columns corresponding to Team A, Team B, and Team

C.

Step 2: Applying Scikit-Learn's OneHotEncoder

Next, we import the OneHotEncoder() function from the sklearn.preprocessing module within

the Scikit-Learn library. We use this function to perform the transformation on the team variable in

our pandas DataFrame.

We initialize the encoder with handle_unknown='ignore' to ensure robustness when dealing with

unseen categories in production environments. We then apply the fit_transform method to the

team column, convert the resulting sparse array to a dense array using toarray(), and finally

wrap the output in a new DataFrame, encoder_df.

from sklearn.preprocessing import OneHotEncoder

#creating instance of one-hot-encoder

encoder = OneHotEncoder(handle_unknown='ignore')

#perform one-hot encoding on 'team' column

encoder_df = pd.DataFrame(encoder.fit_transform(df]).toarray())

#merge one-hot encoded columns back with original DataFrame

final_df = df.join(encoder_df)

#view final df

print(final_df)

team points 0 1 2

0 A 25 1.0 0.0 0.0

1 A 12 1.0 0.0 0.0

2 B 15 0.0 1.0 0.0

3 B 14 0.0 1.0 0.0

4 B 19 0.0 1.0 0.0

5 B 23 0.0 1.0 0.0

6 C 25 0.0 0.0 1.0

7 C 29 0.0 0.0 1.0
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Notice that three new columns (labeled 0, 1, and 2) were automatically added to the DataFrame.

This corresponds exactly to the three unique values that were present in the original 'team' column.

Each row now displays a 1.0 under the column corresponding to its team assignment.

Note: You can find the complete documentation for the OneHotEncoder() function on the official

Scikit-Learn documentation pages.

Step 3: Dropping the Original Categorical Variable

With the new binary indicator columns successfully merged, the original team variable is now

redundant. To prevent issues such as multicollinearity and to streamline the dataset for machine

learning algorithms, we must drop the original column from the DataFrame.

#drop 'team' column

final_df.drop('team', axis=1, inplace=True)

#view final df

print(final_df)

points 0 1 2

0 25 1.0 0.0 0.0

1 12 1.0 0.0 0.0

2 15 0.0 1.0 0.0

3 14 0.0 1.0 0.0

4 19 0.0 1.0 0.0

5 23 0.0 1.0 0.0

6 25 0.0 0.0 1.0

7 29 0.0 0.0 1.0

The resulting DataFrame is now composed entirely of numerical features, ready for statistical

modeling. However, the column labels (0, 1, 2) still lack descriptive meaning.

Step 4: Renaming Encoded Columns for Readability

To improve the interpretability of the dataset, especially in complex projects, the final step involves

renaming the numerically indexed columns to clearly reflect the categories they represent. This is a

crucial step for data presentation and long-term maintenance.

We will assign the names teamA, teamB, and teamC to columns 0, 1, and 2 respectively. This step

ensures that future analysts or stakeholders can immediately understand the content of each

column in the pandas DataFrame.
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#rename columns

final_df.columns =

#view final df

print(final_df)

points teamA teamB teamC

0 25 1.0 0.0 0.0

1 12 1.0 0.0 0.0

2 15 0.0 1.0 0.0

3 14 0.0 1.0 0.0

4 19 0.0 1.0 0.0

5 23 0.0 1.0 0.0

6 25 0.0 0.0 1.0

7 29 0.0 0.0 1.0

The pandas DataFrame is now complete. The one-hot encoding process is finished, and the data

can be reliably utilized for training any regression, classification, or clustering algorithm.

Alternative Encoding Method: Using pandas.get_dummies()

For situations where pipeline integration is not required and fast data exploration is paramount, the

pandas.get_dummies() function offers a streamlined alternative for one-hot encoding. This

method automatically handles the transformation, column naming, and joining in a simplified

manner, requiring less manual code compared to using the Scikit-Learn OneHotEncoder.

While get_dummies() is convenient, it lacks the ability to preserve the transformation parameters

(like category order and handling of unknown values) in a reusable object, which is why the

OneHotEncoder is preferred for production machine learning workflows where consistency across

datasets is essential.

Conclusion: Finalizing Data Preparation

The conversion of categorical data into a numerical representation is an unavoidable and

mandatory step in preparing inputs for most data science applications. By employing one-hot

encoding, we effectively address the challenges presented by non-numeric variables.

The finalized dataset structure ensures that our chosen machine learning model will interpret the

categorical features correctly, treating each unique team as an independent binary variable without

inferring any spurious hierarchy. This foundational step is critical for building accurate and robust

predictive models.
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